. Vegetation analysis and population of tarsier (Tarsius spectrumgurskyae) at Batuputih Nature Tourism Park, North Sulawesi,. Tangkasi or Tarsius (Tarsius spectrumgurskyae) is a world's smallest primate, which categorized as an endemic and protected species inhabited Sulawesi Island. Batuputih Nature Tourism Park (Batuputih NTP) at Tangkoko Batuangus Nature Reserve, Bitung City, North Sulawesi, Indonesia is one of the habitats of the primate. The research aimed to characterize the habitats of Tarsius that include physical and vegetation characteristics and to figuring out the nest distribution and estimation of the population of this species. The vegetation data were sampled using a quadrat sampling technique around Tarsius nests. The Tarsius population was estimated along a 2 km transect line with the distance 50 m to the left and right across the line (the total width 100 m (0.1 km). Meanwhile, to calculate population abundance (Overall estimate of population size/abundance) can be obtained by multiplying population densities with the total area of all observations. The result revealed that the vegetation types of Tarsius habitats were dominated by tree species which associated with Liana from the family Araliaceae, among them include Spathodea campanulata, Ailanthus integrifolia, Kleinhovia hospital, Alstonia scholaris, Garuga floribunda, Arenga pinnata, and two sleeping trees without accosiated from the species of Ficus tinctoria and Ficus variegata. Tarsius life in groups with 2-8 individuals per group. The estimation of population density was found that there were 270 individuals/km or 2.7 individuals/ha and their total abundance around 1660 individuals of Tarsius lived in Batuputih NTP.
INTRODUCTION
Tarsius is a genus of the smallest primates in the world, and the members live in several islands in Indonesia, such as Sulawesi, Kalimantan, and Sumatra, also in the Philippines (Sussman 1999) . These primates are endemic throughout the northern tip of Sulawesi in the Sangihe Islands to the southern tip of Sulawesi in the Selayar Islands. Local people call them by various names such as tangkasi, monkey ghosts, and small monkeys, while in the international world know them as Tarsius sp. This genus comes from the family of Tarsiidae, the only family that survived from the order Tarsiiformes. Tarsius has a crepuscular nature (active at dusk or dark situations) and nocturnal and is very active throughout the night (Gursky-Doyen and Supriatna 2010) .
Tarsius is protected under Indonesian Law No. 5/1990 and Government Regulation No. 7/1999; and according to IUCN (2008) , Tarsius listed in the IUCN Red Data Book in the category of vulnerable. Recently released publications stated that two new Tarsius species were found in Sulawesi. One of them was named Tarsius spectrumgurskyae, which replaces the Tarsius Manado form according to the results of the latest genetic studies. The name was given to honor a scientist who has dedicated and played a pivotal role in conservation efforts in Indonesia. He is Dr. Sharon Gursky who has studied Tarsius in the Tangkoko conservation area, Bitung, North Sulawesi for more than 20 years and made him the worldfamous Tarsius expert (Shekelle et al. 2017) .
Tarsius are frequently captured from wild because of their uniqueness, possibly for exotic pet and public consumption. These hunting activities together with habitat loss due to shifting cultivation, development, mining, and logging, present a serious threat to the existence of this species. Therefore, conservation efforts addressing the presence of Tarsius in nature are critical. Such efforts, like researches on ecological aspects of their population and habitat characteristics, not only will save the Tarsius population in nature but also, it would directly link to maintaining a sustainable source of biodiversity.
Tarsius can be found in lowland forest, Batuputih Nature Tourism Park in Batuputih Village, Bitung City, North Sulawesi, hereinafter referred to as Batuputih NTP. The habitat that Tarsiers favor is tropical rain forests which have abundant water sources that support their food. They can also be found in secondary forests, mostly in small and medium trees (Yasuma and Alikodra 1990) tropical rain forests that have an abundant water source that supports their food. They also can be found in secondary forests, mostly in small and medium-sized trees (Yasuma and Alikodra 1990 ).
Sulawesi's forests have experienced a dramatic loss of native forest (Whitten et al. 2001 ) and a decline in primate population density (Gursky, 1998a; ) , so the quality of habitat plays a critical role in wildlife conservation (Merker, 2006) . A good habitat quality will support all activities of the Tarsius, including reproductive behavior so that it can live normally (Qiptiyah and Setiawan 2012) .
The availability of food sources from the surrounding is one of the factors supporting the conservation of primates in the wild. In addition, the feed also influences the wide home range associated with primate movement behavior in addition to efforts to fulfill energy sources for growth and breeding (Bismark 2009 ).
Batuputih Nature Tourism Park, Bitung City, is part of the Tangkoko Batuangus Nature Reserve, which is managed by the North Sulawesi Natural Resources Conservation Agency, Indonesia. Batuputih NTP ecotourism offers several advantages, one of which is the ease access to flagship species such as yaki and Tarsius (Shekelle and Leksono 2004) , Also, in Batuputih NTP there are camping ground and many lodgings outside the area. But, apart from its beneficial advantages, Batuputih NTP should be driven as a useful tool for conservation education that needs to be artificially divided by zones so that visitors coming to Batuputih NTP can be controlled. It is clearly understood that ecotourism is not a panacea for preserving biodiversity. There is no ecologically neutral tourism, and there will always be an impact.
Research concerning the ecological status and population of Tarsius in the Batuputih NTP remains unexplored. Considering the situation of this area as a tourist park, where human activity is complicated to avoid, it is critically important to initiate the research of their population and habitat characteristics.
MATERIALS AND METHODS

Study site
The study was conducted for three months in the Batuputih Nature Tourism Park (Batuputih NTP), part of Tangkoko Batuangus Nature Reserve, that geographically located at 0130 '-0134 'N and 12514'39 "-12506'46" E, and included 
Vegetation analysis
Vegetation analysis in the Tarsius habitat was performed by the quadratic method (Mueller-Dumbois and Ellenberg 1974; Kusmana 1997) . Determination of area and the minimum number of plots used a relieve method and species-area curve. Ropes and measuring tape were used to make the plots. Each plot was placed around the Tarsius habitat especially its sleeping habitat. the characters of their sleeping tree were observed.
The physical characteristics of the Tarsius habitat were determined by observing and measuring the parameters as follows: (i) Altitude. Measurement of the altitude at the study site was carried out using Garmin Etrex 10. (ii) Temperature and humidity. Daily air temperature and humidity were measured using a dry-wet thermometer. Measurement of temperature and humidity is carried out between 05.30-06.00 WITA.
Tarsius population
Tarsius population was sampling and estimated using a line transect method (Kurniawan 2009 ). This method is often used in collecting data on the types and numbers of individual wildlife. The length and width of the path are adjusted to the topographic conditions and stand density at the observation site. Data collected is based on direct counting with the primates shown along the sampling track (Kurniawan 2009 ).
In secondary forests, a transect line was made along a 2 km forest trail. The data recorded is the number of individuals or groups of Tarsius based on direct or indirect observation (voice) while the number of individuals in one group is determined by assuming that in each group there are at least two individual Tarsius (Merker 2006) .
Distribution
The geographic distribution of Tarsius estimated according to the location of their sleeping tree, is done by marking the area that becomes the nest of the Tarsius using Garmin Etrex 10 and then analyzed using ArcMap GIS 10.1 software.
Habitat characteristics Physical components
The physical components of the Tarsius habitat being analyzed consist of altitude, temperature and humidity, and distance from the settlement. All the components were analyzed descriptively from the results of identification, observation, and measurement as well as the actual conditions in the field.
Analysis of vegetation
Vegetation data collected from the field is used to calculate the frequency, density The similarity vegetation in the community was calculated by the Index of Similarity (IS) with the following equation:
IS = × 100%
Where: IS = Similarity index of community, W = the number of the same value and the lowest value of species common to both the forest stands, a = the number of quantitative values for all species presented in the first stand, b = number of quantitative values for all species presented in the 2nd stand.
Nest characteristics
After analyzing the vegetation around the Tarsius nest, a descriptive analysis was also carried out on the plant species that were thought of as the Tarsius's sleeping sites. A binocular device was used to facilitate observation of the trees.
Tarsius population
Estimation of the population using a transect method, where the length of the transect line (To-T1 distance = 2 km), the width of the transect by cutting contours, 50 m left and 50 m right = 100 m (0.1 km). So the area of the lane = 2 km x 0.1 km = 0.2 km2. Meanwhile, to calculate population abundance (Overall estimate of population size/abundance) can be obtained by multiplying population densities with the total area of all observations (Kyes et al. 2010) .
Where: T0 = starting point of transect line, T1 = endpoint of transect line, P = position of observer, S = position of wildlife
Distribution
Tarsius distribution data based on their sleeping location that has been marked on GPS, then analyzed using ArcMap GIS 10.1 software.
RESULTS AND DISCUSSION
Habitat characteristics
Vegetation analysis was performed at each location of the Tarsius sleeping tree at Batuputih NTP of Tangkoko Batuangus Nature Reserve. The minimum plot size to be used in this study was 20 m x 20 m for trees, 10 x 10 m for poles and 5 x 5 m for stakes. The placement of sample plots is based on Tarsius nests (sleeping trees). A total of 21 randomized plots are placed on the research track along the 2 Km line transect path. The placement and number of plots considered the presence of the Tarsius nest and terrain traversed. Then all calculations on density, relative density, relative frequency, dominance, relative dominance, and important value index are in Table 1 , 2, 3 and 4. The data shows the composition and structure of plants whose value varies in each type due to differences in the character of each tree. According to Kimmins (1987) , variations in the structure and composition of plants in a community are influenced, among others, by plant phenology, dispersal, and natality.
Several types of plants around the sleeping habitats of Tarsius that have the highest IVI from the level of stakes is Barringtonia acutangula (21.12); poles is Morinda bracteate (45.31); and trees is Spathodea campanulate (66.62) respectively. This means, ecologically, the composition of these species shows characteristics of the habitat.
Plants have important roles in the daily activities of the Tarsius. During its movement, the Tarsius needs a branch with a small diameter (< 4 cm) mainly for hunting and exploring, medium diameter (4-8 cm) for resting and marking the home range, while diameter > 8 cm is also used for resting and marking home range although not as much as moderate diameter (MacKinnon and MacKinnon 1980) . Aside from being a means of mobilization, the presence of various types of plants also plays a critical role in creating microclimates for the life of insects and insects are the main feed source of Tarsius.
The important value index can be used for calculating the Shannon-Wiener diversity index (H ') (formula 3a). The results show that the species diversity index in all the plots being studied was 3.31. Based on the category by Barbour et al. (1987) , the species diversity index of 3.31 is included in the medium category. The diversity index value illustrates the richness of tree species in the Batuputih NTP area. Because only 21 plots were scattered in determining the diversity index, the value of species diversity at the research location was actually higher than the results reported in this study. Therefore the level of vegetation biodiversity at the research location is actually very high.
This condition illustrates that the ecosystem in Tangkoko Batuputih is actually a stable ecosystem and has approached a climax. This conclusion is supported by the fact that the species that dominate almost the entire research area are some typical tree species with relatively uniform strata. The evenness value of species in the community is then determined based on the value of the species diversity index. The result showed that the evenness value (E) is 1.27 (formula 3b.) Which means that the similarity of species in the community is high. The evenness value of species is determined by the distribution of each species in each plot equally. The more evenly distributed a species in all research sites, the higher the evenness value. And vice versa if certain species are dominant while other types are not dominant or have a lower density, then the value of evenness of the community will be lower. If in a community, there are one or several dominant tree species, the value of evenness of the trees in the community concerned will be lower than that of communities that are not dominated by certain tree species (Arrijani 2008) .
The results also revealed that Tarsius inhabited secondary forest areas and Saccharum spontaneum grasslands. In this study, 19 Tarsius families were found, in which two families lived in dense bushes from S. spontaneum grass. A similar finding was also stated by MacKinnon and MacKinnon (1980) that Tarsius in the Tangkoko Batuangus Nature Reserve forest could be in very diverse sleeping locations. These locations include in dense bushes of S. spontaneum grass or tangling of vines or epiphytic ferns, in cracks or holes in the tree with more than one opening ( Figure 2 ). As stated by Gursky (1998) and Wirdateti-Dahruddin (2006) that the Ficus species is often used as a sleeping tree in CA Tangkoko (Tarsius Figure 3) . Figure 2 . The temperature of the habitat of the sleeping tree around 24C-27C with humidity 81% up to 99%.
Estimation of population abundance
During the study, Tarsius were found in various locations along the transect line at altitudes ranging from 9-46 m asl. The results showed that in one family constitute two to six individuals could be found. The estimated population density of Tarsius is 270 per km 2 or 2.7 individuals per ha with a total of 1660 individuals found in the Tangkuputih Tangkoko Nature Park. Shekelle and Salim (2008) , said the population of Tarsius, primates living in the forests of Sulawesi declined dramatically in the last ten years. It is estimated that the number of Tarsius in the Batuputih NTP in North Sulawesi, only 1,800 individuals remains. In fact, in 1998, the number of Tarsius was still around 3,500 individuals. This is due to the area of Batuputih Nature Tourism Park experiencing damage and habitat change due to forest fires, hunting, logging and making the area by local residents into agricultural land.
Distribution
Tarsius are most commonly found in secondary forests with a total of 50 individuals from 17 families compared to the number of Tarsius found in dense bushes of S. spontaneum grass which only has one family with three members, and two other families found around community settlements totaling four individuals (Figure 3 ). This is in accordance with the research of Mustari et al (2013) which states that Tarsius are generally found around secondary forests and fields with dense vegetation. This is closely related to the presence of abundant food sources in secondary forest areas compared to S. spontaneum fields.
In 
